Eicosanoid pathway expression in bovine endometrial epithelial and stromal cells in response to lipopolysaccharide, interleukin 1 beta, and tumor necrosis factor alpha.
During endometrial inflammation, bovine endometrium responds by increasing the production of pro-inflammatory mediators, such as interleukin 1 beta (IL-1β), tumor necrosis factor alpha (TNFα), and eicosanoids. The purpose of this study was to establish and characterize an in vitro model of endometrial inflammation using bovine endometrial epithelial (bEEL) and stromal (bCSC) cell lines. We evaluated the effects of the infectious agent (bacterial lipopolysaccharide; LPS) and pro-inflammatory mediators (IL-1β and TNFα) on eicosanoid biosynthesis pathway gene expression and production by bEEL and bCSC cells. Based on concentration-response experiments, the optimal concentrations for responses were 1 μg/mL LPS, 10 ng/mL IL-1β and 50 ng/mL TNFα. Real-time PCR results show that there was an upregulation of relative mRNA expression of PTGS2 when bEEL and bCSC were treated with LPS, IL-1β and TNFα. An increase in PTGES3 expression was observed when bEEL cells were treated with LPS and IL-1β and PTGES2 when treated with IL-1β. In bCSC cells, FAAH relative mRNA was decreased upon treatments. Rate of production of PGE2, PGF2α, PGE2-EA and PGF2α-EA were also determined using liquid chromatography tandem mass spectrometry. Our results show that eicosanoid production was increased in both cell lines in response to LPS, IL-1β, and TNFα. We suggest that the characteristics of bEEL and bCSC cell lines mimic the physiological responses found in mammals with endometrial infection, making them excellent in vitro models for intrauterine environment studies.